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Abstract
AIM: To study the effects of hepatic arterial infusion chemotherapy 
(HAI) or embolization (HAE) in the treatment of primary hepatic car-
cinoma (PHC) and the factors influencing these effects.

METHODS: A retrospective analysis of 188 patients (166 males and 
22 females) with PHC treated with HAI (n  = 82) or HAE (n  = 106) 
was conducted.

RESULTS: In the group as a whole, the percentage of patients expe-
riencing therapeutic outcomes was as follows: Symptomatic relief 
(59.6%); Tumor shrinkage (55%); A decrease in blood alpha feto-
protein (AFP) (37.8%) and overall survival rates at 0.5, 1.0, 2.0, and 
3.0 years of 75.4%, 46%, 23.5% and 14.7%, respectively. The mean 
survival time in the entire group was 12.2 mo, and the longest sur-
vival period was 50 mo. In the HAI group the survival rates at 0.5, 1.0. 
2.0 and 3.0 years of follow-up were 61.0%, 25.4%, 4.5% and 0%, 
respectively, with a mean survival time of 7.7 mo. In the HAE group 
the corresponding survival rates were 86.8%, 61.7%, 37.8% and 
26.1%, respectively, with a mean survival time of 15.7 mo. Eighteen 
patients received secondary surgery. Factors that had a favorable 
effect on therapeutic outcomes were presence of no or only mild liver 
cirrhosis, presence of stage Ⅰ or Stage Ⅱ disease, presence of only 
a single tumor, a tumor size less than 10 cm in diameter, an absence 
cancerous thrombus within the portal vein or hepatic arterio venous 
fistula, and HAE treatment. 

CONCLUSION: This study helped identify the effects of HAI and 
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HAE in patients with PHC, and identified some important factors 
which influence such treatment.
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INTRODUCTION
Treatment options for patients with primary hepatic carcinoma (PHC) 
include hepatic arterial infusion chemotherapy (HAI) or emboliza-
tion (HAE). In this study, we investigated outcomes in PHC patients 
treated with HAI and/or HAE. We also investigated factors that influ-
ence the efficacy of HAI and HAI in the treatment PHC patients. 

MATERIALS AND METHODS
Patients
Between May 1990 and February 1994, we recruited 388 patients 
with PHC who were not fit for surgical resection and we instead 
treated with HAI and HAE. Of these 388 patients, follow-up informa-
tion was available for 188 patients, and these 188 patients formed 
the patient group for this study. One hundred and eighty eight 
patients with PHC were clinically diagnosed. They included 166 
males and 22 females. Their ages ranged from 21 to 70 years with a 
mean age of 47 years. The sizes of the tumors ranged from 4 to 25 
cm in diameter with a mean diameter of 11.2 cm. 170 patients had 
liver cirrhosis. After interventional treatment, 18 patients obtained 
the chance to receive the secondary surgery, the resected speci-
mens were confirmed to be hepatocellular carcinoma pathologically. 
At the first visit to a doctor, no patient had indication for surgical 
operation and they were treated with HAI or HAE.

Treatment
After puncturing the femoral artery percutaneously by Seldinger′
s method, celiac or common hepatic arteriography was initially per-
formed in each patient. After angiography, the catheter was super-
selectively inserted into the blood supplying artery of the tumor for 
HAI or HAE (the success rate was 87%). Common chemotherapeu-
tic drugs that were infused included 500 mg of carboplatin (CAP), 
1000 mg of 5-Fu and 10-20 mg of mitomycin C (MMC). The emul-
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sion of 10-20 mL 40% Lipiodol (Lip) mixed with MMC was used for 
peripheral angioembolization. Gelatin sponges (GS) or Bletilla Striata 
(BS) powders (in sizes of 1-2 mm3), which were mixed with 5 mL of 
60% Meglumini Diatrizoatis composita (a contrast medium) before 
injection, was used for proximal angioembolization. The BS powders 
were a self prepared embolizing agent[1].

Follow-up observations
After HAI or HAE treatment, changes in symptoms and signs, 
hepatic and renal function, and blood alpha fetoprotein (AFP) were 
observed. Liver ultrasonography (USG), computed tomography (CT), 
angiography, and other necessary examinations were performed 
regularly during follow-up.

Assessment of efficacy
Symptomatic relief was assessed in terms of improvement in appe-
tite and body weight lasting for more than 2 mo. Tumor shrinkage 
was defined as a reduction in tumor size of more than 25% that 
lasted for at least two months, as measured by USG, CT, or angiog-
raphy. A decrease on AFP decrease was defined as a reduction by 
more than 25%, or a normal AFP level, which lasted more than two 
months. After treatment, the survival rates at 0.5, 1, 2 and 3 years, 
as well as the mean survival time, were calculated according to the 
life table method[2]. Factors potentially influencing HAI and HAE 
treatment effects were assessed with Mann Whitney U test or Chi 
square test[3].

RESULTS
Of the 188 patients included in the study, 166 were males and 22 
were females. Their ages ranged from 21 to 70 years with a mean 
age of 47 years. Tumors size ranged from 4 to 25 cm in diameter 
with a mean diameter of 11.2 cm. A total of 170 patients had liver 
cirrhosis. After HAI or HAE treatment, 18 patients obtained the 
chance to receive the secondary surgery, the resected specimens 
were confirmed to be hepatocellular carcinoma pathologically.

Appearances of PHC on hepatic arteriography
The findings of the angiography for PHC are shown in Table 1. The 

majority of PHC cases showed a considerable number of tumor ves-
sels and a substantial degree of tumor stain. The nodulous type of 
PHC primarily showed increased tumor vessels and stain, while the 
massive type of PHC was marked by increased tumor vessels, dis-
placement of the arteries, and vascular encasement. The diffusive 
type of PHC primarily showed tumor stain, pool or lake-like collec-
tions of contrast medium, and only rarely showed displacement of 
the arteries.

Changes in tumor size after treatment
In the entire patient group, 33.5% had tumor shrinking rates of 
75% or more, 44% of the patients had a tumor shrinking rate of 
50% or more, 55% of patients had a shrinkage rate of 25% or 
more, and six patients showed no evidence of In 12 patients, tumor 
size did not change after treatment, and tumor size increased in 
eight patients post-treatment. The tumor shrinking rate was signifi-
cantly higher in the HAE group than in the HAI group (Table 2) (P < 
0.01).

Efficacy
After treatment, there was symptomatic relief in 59.6% of the 
patients) and a decrease in blood AFP in 37.8% of patients. The sur-
vival rates at 0.5, 1, 2, and 3 years were 75.4%, 46%, 23.5% and 
14.7%, respectively, with a mean survival time of 12.2 mo and a 
maximum survival period of 50 mo.

The survival rates were higher in the HAE group than those in 
the HAI group (Table 3). The mean survival time was also longer in 
the HAE group, of which the HAE-Lp-BS group showed better effects 
than the HAE-Lp-GS group.

Survival rates according to various factors are shown in Table 4. 
Survival rates in patients with stage 1 PHC were high. There were 
no significant differences in survival rates between the nodulous and 
the massive types of PHC (P > 0.05). However, among patients with 
the nodulous type of PHC, survival rates in patients with multinodu-
lous type PHC were lower compared to survival rates for patients 
with massive type of PHC (P < 0.01).

Additionally, PHC with tumor thrombus within the portal vein or 
the PHC associated with liver cirrhosis had poor prognosis (Table 
4).The factor having the biggest effect on outcomes was treatment 
method (Figures 1-4).

Secondary surgical resection
After HAE, 18 patients with obvious tumor shrinkage and favorable 
physical conditions were eligible for secondary surgical resections. 
Among them, 15 patients are still alive today. Pathologically, most of 
the resected specimens were defined clearly, with integrated encap-
sulation in 12 tumors. In the areas of the tumors, the tumor cells 

Table 1  Findings on hepatic arteriography in 188 cases of primary hepatic 
carcinoma

Findings Cases %

Tumor stain 186 98.9
Tumor vessels 180 95.7
Displacement and distortion of arteries 128 68.1
Pool or lake-like collections 114 60.6
Vascular encasement 106 56.4
Tumor thrombus within portal vein   96 51.1
Extrahepatic metastases   32 17.0
Arteriovenous fistula   24 12.8

Table 2  Changes intumor size in the hepatic arterial infusion chemotherapy 
and hepatic arterial embolization groups

Group n Tumor shrinking rate No change Enlargement

 ≥ 50% 25%-50%  < 25%
HAI   80   2   8 59 7 4
HAE 102 78 12   3 5 4

Chi-square test value = 110.1, P < 0.01. ������������������������������������������    ��HAI: Hepatic arterial infusion chemotherapy; HAE: 
Hepatic arterial embolization.

Table 3  Effects of different methods of treatment

Note: bP > 0.05, a,cP < 0.05, others P < 0.01. ������������������������������������������    ��HAI: Hepatic arterial infusion chemotherapy; 
HAE: Hepatic arterial embolization.

Methods of treatment n Survival rates (%) Mean survival time (mo)

6 mo 12 mo 24 mo 36 mo
HAI   82 61.0 25.4   4.5 0   7.7
HAE 106  86.8a 61.7 37.8 26.1 15.7
HAE-Lp-GS   50 80.0 48.9 31.1 0 11.1
HAE-Lp-BS   56  92.9b 81.9 44.9c 33.6 19.8

Table 4  Factors influencing survival rate

Note: Between the nodulous and the massive type, P > 0.05. Others, P < 0.05 or 0.01.

Factors n Survival rate (%)

6 mo 12 mo 24 mo 36 mo

Clinical stages
   Ⅱ 112   88   60 33 19 
   Ⅲ   68   53   17   0
Pathological types   
   Nodulous   28   83   53 24 19 
   Massive 128   77   48 27 15 
   Diffusive   32   56   23   0 
Mass diameter (cm)
   < 5   10 100 100 62 54 
   5-10   78   85   61 32 18 
   ≥ 10 100   66   29 11   0 
Treatment time
   1   58   45     0
   2   48   79   48 23   0
   > 2   82   95   78 39 26 
Tumor thrombi
   (+)   96   65   28   3    0
   (-)   92   87   65 39 23 
Liver cirrhosis
   None or mild 109   87   68 39 24 
   Moderate or severe   79   39   18   4   0
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had complete or partial coagulative necrosis, with a few inflammato-
ry cells and some extent of proliferation of fibrous tissue, and some 
amount of remaining tumor cells at the surrounding tumor sites.

Complications
After HAI or HAE, common symptoms were nausea, vomiting, liver 
site pain, and fever. The majority of patients developed fever of 
38-39 ℃, and a few patients had fever of 39.5-40 ℃. The fever last-
ed 5-20 d and patients recovered in a mean period of two weeks. 
Other symptoms disappeared gradually, 3-7 d after treatment. 
Complications include the occurrence of hematoma at the punctured 
site (5 cases), gastric ulcer (2 cases) and acute failure of liver func-
tion (2 cases).

DISCUSSION
Efficacy of HAI and HAE
Generally, the natural survival time of patients with PHC is 1-4 mo 
and the majority of PHC patients may not be fit for surgical resec-
tion[4]. HAI and HAE may prolong the survival of patients with PHC 
and make it possible for some patients to become fit for secondary 
surgical resection.[5]. The effect of HAI is short, but HAE can produce 
a more substantial necrosis of tumors, thereby leading to a a more 
favorable outcome. Nishufu and Soge reported that one, two and 
three years survival rates in 523 PHC patients treated with HAE-Lp-
GS were 60.4%, 42.9% and 28%, respectively[6], whereas in the 
Okuda and Tang′s study the corresponding rates for PHC patients 
treated with HAI were 8.8%-22%, 0.0%-8.9% and 0%, respec
tively[7].

The reason why the efficacy was better in this study may have 
been that many patients were in early or intermediate stage PHC 
(63.8%) and were treated with the superselective embolization of 
the hepatic segmental arteries. Additionally, in this study, the indica-
tions for treatment of HAI and HAE were strict. The following condi-
tions are considered as contraindications. (1) serum AST and/or ALT 
levels more than twice of the normal upper limit value, with total 

serum bilirubin more than 25.7 μmol. (2) serum AST and/or ALT 
levels greater than four times of the normal upper limit value. (3) 
Total serum bilirubin levels more than 51.3 μmol. (4) A complete or 
partial blockage of the, but HAI might be still performed. And (5) 
the presence of obvious ascites.

Factors influencing the effects of treatment
We found several factors influenced the effects of treatment. First 
the prognoses of the single nodulous and the massive types of PHC 
were better than those of the multi nodulous and the diffusive types. 
This might be due to the fact that the former two types of PHC had 
plenty of tumor vessels, encapsulations, less diffusion and obvious 
tumor necrosis after HAI or HAE. In contrast, the latter two types 
of PHC were often complicated with serious liver cirrhosis and poor 
liver function, had tumor thrombus within the portal vein, often had 
extrahepatic metastasis,, and were not suitable to be treated with 
HAE[8].Second we also found that stages ��Ⅰ and Ⅱ PHCs had bet-
ter treatment effects than stage Ⅲ PHCs, especially with respect to 
long-term effects. Recently, it was believed that in stage ��Ⅰ PHCs, 
surgical resection might be the first choice of treatment, for the 
interventional treatment could hardly raise the survival rate of 
stage ��Ⅰ PHC in view of the fact that HAI and HAE could injure the 
normal liver parenchyma and thereby counteract their anticarcino-
genic effects[7]. Stages Ⅱ and Ⅲ PHCs were considered fit for inter-
ventional treatment, but most patients with stage Ⅲ-PHC were not 
sufficiently fit for HAE treatment and thus, the therapeutic effects 
were poor. Third, the effects of PHCs with no or mild liver cirrhosis 
were better than those with moderate or serious liver cirrhosis. PHC 
was often complicated with liver cirrhosis, which gradually worsened 
along with PHC progression. Because serious liver cirrhosis influ-
enced surgical resection, HAI, and HAE, the PHCs with serious liver 
cirrhosis after any of the treatments only yielded low survival rate s. 
Liver transplantation[7] might better suit these patients.

Fourth, tumor thrombus within the portal vein or arterio venous 
fistula unfavorably influenced the prognosis of PHC. On the one 

Figure 1  Before treatment, the computed tomography scan of the massive type of primary 
hepatic carcinoma showing local low density in the right and left hepatic lobar regions with 
13 cm × 12 cm in size.

Figure 2  Before treatment, angiography of the patient showing a massive hypervascular 
tumor with its blood supply from the right and the left hepatic arteries. HAI combined with 
HAE*Lp-BS treatment being performed. HAI: Hepatic arterial infusion chemotherapy; HAE: Hepatic 
arterial embolization.

Figure 3  Eight months after treatment with HAI combined with HAE*Lp-BS, the computed 
tomography scan of the patient showed obvious tumor shrinking with 5 cm × 2.5 cm in size 
and complete intratumor retention of lipiodol. HAI: Hepatic arterial infusion chemotherapy; 
HAE: Hepatic arterial embolization.

Figure 4  Eight months after treatment, angiography of the patient showed obvious tumor 
shrinking and complete retention of Lipiodol in the massive tumor and in the areas 
surrounding both small tumor nodules, without tumor vessels and collateral circulation. 
There was no recanalization of the main trunk of the hepatic artery.

Zheng CS et al . Intra-arterial chemoembolization of hepatic carcinoma
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hand, the tumor thrombus easily produced intrahepatic diffusion 
and/or extrahepatic metastasis; on the other hand, it blocked the 
portal vein and produced portal hypertension which in the long run 
could cause the patient′s death from a massive hemorrhage of the 
upper digestive tract. When the tumor thrombus blocks the portal 
vein by by more than 60%, or a large arterio venous fistula occurs, 
HAE should not be performed in order to avoid liver failure and pul-
monary infarction[8].

Currently, three methods of HAI and HAE are commonly used: 
(1) single HAI, (2) HAI combined with HAE-Lp or HAE-GS, and (3) 
HAI combined with HAE-Lp-GS. Prior literature and the results of 
this study reveal that among the three above-mentioned methods, 
HAI combined with HAE-Lp-GS yields the best effect in treatment of 
PHC. This method not only kept a local higher concentration of anti-
carcinogen to kill the tumor cells in the tumor area, but also blocked 
the peripheral and proximal blood supply of the arteries of the 
tumor to promote its ischemic necrosis[5]. In the HAE group in this 
study, treatment with HAE-Lp-BS in 5-6 patients showed the best 
therapeutic effects, in which the Bletilla Striata powder, a traditional 
Chinese medicine, was used. This is a new type of drug prepared by 
us for intravascular embolization. It has coagulant, antibiotic, and 
antineoplastic function, which can accomplish a persistent emboliza-
tion of the main trunk of the arterial blood supply of the tumor, so as 
to cause long term ischemic necrosis of the tumor and less collateral 
circulation[9]. This prolongs the intermission of the patient′s treat-
ment, and lessened symptoms and complications of the patients. As 

such, in patients with PHC, treatment with HAE-Lp-BS may be pref-
erable to treatment with HAE-Lp-GS.
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